Summary.-In an attempt to clear up the confusion evident in the literature concerning some aspects of cervical cytological screening tests, the principle is stated upon which the data acquired in a series of tests should be tabulated. The table is used to define several rates or probabilities, most of which express the rates at which errors occur. Certain rates are distinguished as of basic importance, others playing only a secondary role. The inter-relations of the rates are displayed as equations and reference is made to a set of conversion tables constructed from the equations. As an illustration, the data from a particular published paper is treated in detail,
As WITH any other practical form of diagnostic investigation, cervical cytological testing is subject to some degree of error, and the interpretation of its results can be usefully attempted only in the light of estimates of the frequency of the errors.
In principle, the result of a cytology test, undertaken to screen women in respect of liability to cervical cancer, is either " positive " or "negative ". An intermediate category, " suspicious ", is often delineated (e.g. in the Cytology Department of the Christie Hospital and Holt Radium Institute) and can arise either because uncertainty exists as to its nega,tive or positive quality in respect of carcinoma in situ or because it clearly indicates a condition (e.g. dysplasia), the potential malignancy of which is in some doubt. The policy in many laboratories (including that ofthe Christie Hospital) is to regard " suspicious " as " positive " unless and until clear evidence to the contrary is obtained. This policy effectively distinguishes between " negative ", in respect of which reassurance is possible and " not negative" in respect of which further investigation is indicated. It is therefore proposed in the remainder of this paper to regard all results as falling into one of the known as "false positives " and " false negatives "; a " false positive " is a result recorded as positive which should correctly have been recorded as negative, and a corresponding definition applies to " false negative ". Errors may arise in the taking of specimens (by cervical scraping or other means), in the preparation of microscope slides, in the reading and interpretation of the slides or in the associated clerical work. Investigation of the underlying causes of errors could be of considerable value if it were to lead to the reduction ofthe degree of error encountered in practice, but most of the literature bearing on the question of errors concentrates on empirical determination of the frequencies of the two types of error.
It is in such literature that confusion and a lack of clarity tend to occur. Writers adopt varying definitions (often implicit ones) of the error rates which they claim to have measured. This paper therefore sets out certain possible definitions and discusses their inter-relations. Using published data, an example is then worked in detail to demonstrate the use of the definitions. Thorner and Remein (1961) and by Cochrane and Holland (1971) to define the "sensitivity " and " specificity " of a screening procedure. In terms of present symbols, these are respectively Tp/Nc (= 1 -fn) and Tn/NH ( 1-f); the sensitivity " is thus the complement of the true rate of false negatives " and the specificity " is the complement of the true rate of false positives ".)
Other rates can be defined in terms of Table I which cannot be considered to be of fundamental significance but which require discussion because they are found, under a variety of names, in the literature. With suitably coined names and symbols, they are: The apparent positive rate ", Pa: Pa = Np/N; the pseudo rate of false positives ", rp: rp = Fp/Np; the pseudo rate of false negatives ", rn: rn = Fn/NVn; and, finally, the apparent rate of false negatives ", ran:
The apparent positive rate, Pa, is initially the only available estimate of P, since NVP is the quantity initially determined by testing, Nc being at that stage indistinguishable from iPV. That is, until further information throws light on the error rates, the only useful assumption is that they are negligible and that therefore Nc is nearly equal to Np. and the probability that this action is -wellaimed is a matter for lively concern. A negative result calls for no action:, whether this inaction is well-aimed or otherwise is unlikely to be of both early and imperative concern.
The apparent rate of false negatives, ran, is brought into the discussion because it is an estimate of this rate, rather than of either fn or rn, which has been derived in w%ork in the Cytology Department of the Christie Hospital and Holt Radium Institute (Yule, 1973 (Tables II-IV) . It can now be seen that the true and apparent positive rates (P and P,,, respectively) differ appreciably, that the true and apparent rates of false negatives (fn and raw respectively) differ considerably and that, for both positives and negatives, the true and pseudo error rates (f,) and r1,, fn and r.) differ by more than an order of magnitude.
On the alternative assumption concerning cervical anaplasia, the calculations proceed similarly and result in Table VIb (1)
It may be noted in passing that, since all the rates involved in these equations can be regarded as probabilities (conditional or unconditional, as the case may be), their inter-relations can be discussed in terms of Bayes' Theorem. The algebraic results of doing so are identical with those produced by the treatment adopted in this paper. (Hall, 1967 , gives an account of Bayes' Theorem, in a different context, " by a doctor for doctors ".)
Equations (1), (2) and (3) have been used to calculate the three true rates for realistic ranges of values of the empirical rates PW,, rp) and r(,,,, and a comprehensive set of conversion tables* has resulted. with its suggestion of appreciable probability that an apparently positive smear in fact derives from a normal cervix. In this paper, seven rates relevant to cervical cytological testing have been defined, five of which concern the occurrence of errors. It has been stressed that three of these rates, the true positive rate, the true rate of false positives and the true rate of false negatives are of fundamental significance whereas the remaining four rates are of only secondary importance. The inter-relations of six of these seven rates have been expressed as equations and selected entries from a comprehensive set of conversion tables, constructed by means of the equations, have been used to exemplify trends among the numerical values of the rates.
The direct derivation of the rates has been illustrated by means of an example taken from the literature, which also provides instances of error rates which are large and of considerable contrasts between error rates differently defined.
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